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Objective: To compare and assess the primary and secondary closure techniques following extraction of 
impacted third molars for post-operative complications. Material and Methods: In total, 30 patients 
ranging between 18-30 years of age and of either sex who had bilaterally impacted mandibular third molars 
were randomly selected. Split mouth study method was used so that the participants served as their own 
control. Group 1 consisted of primary closure of left mandibular impacted third molars and Group 2 
consisted of secondary closure of right mandibular impacted third molars. Basement evaluations were 
recorded for each patient along with subjective and objective evaluations for postoperative 7 days. Data 
analysis was carried out by SPSS 17.0 software using Mann-Whitney U test, Wilcoxon matched-pairs test 
and t-test. A p-value ≤ 0.05 was assigned as statistically significant. Results: When compared to group 1, 
group 2 revealed statistically less pain and swelling following the secondary closure of wound from day 1 to 
7. There was a significant improvement in mouth opening in Group 2 at day 1 (p=0.0005) and at day 7 
(p=0.00001). Conclusion: Secondary wound closure after disimpaction of mandibular third molar results in 
better postoperative recovery than primary closure. 
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One of the most common surgical interventions in dental practice is an extraction of mandibular 
impacted third molars. As with any other surgical procedure, this procedure is also related with some 
postoperative sequelae, to name a few like pain, swelling, trismus, etc. [1]. These sequelae reflect inflammatory 
tissue reaction, which is more pronounced in some patients, increasing the postoperative recovery period and 
treatment cost [2]. 
Primary closure of the surgical wound is done by tight approximation of edges and this kind of 
procedure is routinely practiced and is quite conventional. Nonetheless, this type of healing can lead to 
considerable postoperative complications due to the inability of inflammatory exudate to escape out. 
Additionally, there are chances of primary closure undergoing dehiscence and leading to secondary healing 
[3]. An alternative option to this technique is secondary closure of wound by different methods, wherein the 
socket remains in communication with oral cavity by creating a pseudo-socket through a wedge preparation of 
mucosa about 5-6 mm distal to the second molar following closure of flap [4]. This type of wound closure 
allows the escape of inflammatory exudate from surgical site, thereby maintaining a self-irrigating opening 
[5]. There have been other ways of providing secondary healing by insertion of drains, gauze dressings and 
modified flap designs [6,7]. 
Against this backdrop, the current study was undertaken to assess and compare the primary and 
secondary wound closure techniques after removing impacted mandibular third molars and assessing the 
difference between primary and secondary surgical wound closure on postoperative pain, swelling and amount 
of mouth opening. 
 
Material and Methods 
Study Design and Sample 
This study utilized a split-mouth design in which the patients served as their own controls and was 
conducted from May 2018 to December 2018. 
A total of 30 participants ranging between 18-30 years of age and of either sex who had bilaterally 
impacted mandibular third molars were selected by systematic random sampling method from patients 
attending the Department of Oral and Maxillofacial Surgery, VK Institute of Dental Sciences, Karnataka, 
India.  
Patients needing surgical extraction of impacted third molars and those who willingly participated 
and agreed for the postoperative follow-up were included in the study. The exclusion criteria considered were 
the patients with contradictions to the drugs used in the dental procedure and any comorbidity that would 
contraindicate minor oral surgical procedures. 
 
Baseline Evaluation 
Complete oral examination was done for the enrolled participants and the impacted mandibular third 
molars were diagnosed by established clinical and radiographic parameters (Figure 1). The severity of pain was 
evaluated using the visual analog scale (VAS). Participants were requested to gauge their pain on a scale of 0-
10, where 0 specified no pain and 10 specified the most severe pain. 
The selected participants were distributed randomly into the following two groups: Group 1: Primary 
wound closure after removal of left mandibular impacted third molar and Group 2: Secondary wound closure 
after removal of the right mandibular impacted third molar. 




Figure 1. Orthopantomogram showing bilaterally impacted mandibular third molars.  
 
Surgical Protocol 
The position of impacted tooth was evaluated by utilizing Winter’s [8] and Pell and Gregory’s 
classifications [9]. All the selected participants underwent surgical extraction of the impacted mandibular 
third molar in the oral surgery unit by a single surgeon. Pre-operative antimicrobials, analgesics or other 
drugs that might affect the healing outcome were not given to the participants. 
Anaesthesia was attained by blocking the inferior alveolar nerve, lingual nerve and long buccal nerve 
with 2% lignocaine with 1:80000 adrenaline concentration. A full-thickness incision was used to prepare a 
trapezoidal flap. After raising the flap, ostectomy and odontotomy were completed using burr on a straight 
handpiece under copious irrigation. After finishing the extraction, curettage of socket and irrigation were done 
with a 0.9% saline solution. In group 1, the flap was repositioned and sutured using 3-0 silk suture (Figure 2A), 
whereas, in group 2, a wedge of mucosa with a width of 5-6 mm that was distal to second molar was removed, 
followed by the repositioning and suturing of the flap (Figure 2B). 
 
 
Figure 2. A) Group 1: extraction of left mandibular impacted third molar followed by primary closure. 
B) Group 2: extraction of right mandibular impacted third molar followed by secondary closure. 
 
Subsequently, all the participants received postoperative instructions and medications, including 
antibiotics (amoxicillin 500 mg thrice a day for 5 days) and analgesics (a combination of diclofenac and 
paracetamol twice a day for 3 days). Participants were also requested to maintain a record of pain and swelling 
during the subsequent 7 days. 
 
Follow-up Evaluations 
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Patients were recalled after 24 hours and on 7th day for follow-up and sutures removal. During these 
calls, any variations in the VAS along with difficulty in eating, speech and mouth opening were duly noted on 
the proforma. Maximum mouth opening was measured between the incisal edges of maxillary and mandibular 
central incisors using a measuring tape to rule out trismus. Swelling was measured utilizing validated 
landmarks (angle-incisor distance and tragus-incisor distance) and evaluating the distance between them pre- 
and postoperatively. Also, the presence of any signs of other postoperative complications was duly noted. 




All data were tabulated and evaluated using SPSS software, version 17.0 (IBM Corp., Armonk, NY, 
USA). Mann-Whitney U test and Wilcoxon matched-pairs test were utilized for comparison between the 




The study received ethical approval from the institute (Protocol No. KLE/604), and the written 
informed consent was obtained from all the participants before starting the surgical procedure. 
 
Results 
In total, 30 patients (19 male and 11 female patients) consented to participate in the current study. 
The average age of the participants was 24.7 years. Statistically significant improvement in mouth opening in 
group 2 compared to group 1 was noticed, with a higher percentage of increased values from pre-operative to 
day 1 (p=0.0005) to day 7 (p=0.00001) in group 1, suggestive of more trismus. 
Comparing group 1 and group 2 concerning pain scores from day 1 to day 7 by Mann-Whitney U test 
and Wilcoxon matched-pairs test, there was no statistically significant difference between the two groups 
(p=0.98). However, on comparing the swelling among both the groups, there was statistically significant 
results (p=0.02) suggesting less swelling in the group 2 patients (Figures 3 and 4). 
 
 
Figure 3. Comparison concerning angle-incisor distance at pre-operative, day 1 and day 7. 




Figure 4. Comparison concerning tragus-incisor distance at pre-operative, day 1 and day 7. 
 
Discussion 
Surgical extraction of impacted teeth is a routinely practiced dental procedure that demands technical 
skills, thorough knowledge of anatomy and surgical principles, justification of antibiotic usage, effective 
anesthesia, appropriate drug prescription and total patient care. Like other surgical procedures, mandibular 
third molar surgical extraction is associated with postoperative complications like pain, swelling, infections, 
alveolar osteitis, and paresthesia [10]. These complications occur either due to the dental practitioner’s 
carelessness during removal or due to the patient’s failure to not follow the postoperative instructions properly 
[11]. 
Since the severity of pain and swelling might vary among individuals, the risk of error is present when 
the case and control are different individuals. Hence to avoid this, a split-mouth study method was used in this 
study in which the participants served as their own controls. The extent of pain and/or swelling is the main 
symptom of the patient’s comfort during the recovery period [12]. In this study, pain and swelling were 
subjectively evaluated by VAS, whereas an objective evaluation of swelling was done by utilizing validated 
landmarks. Many studies have also suggested photographic techniques and CT scanning to evaluate 
anatomical changes in the patients planned for third molar removal [13]. Swelling generally reaches its 
maximum size within 24 to 88 hours after the surgical procedure and begins to reduce on the 3rd or 4th day. It 
is usually subsided completely by the end of the 1st week [14]. So the participants in the current study were 
followed up after 24 hours and on the 7th day for evaluation. According to Berge TI, VAS is a consistent and 
repeatable method for assessing the patient's swelling [15]. Hence, in this study, patients were provided VAS 
for pain and swelling and were requested to record on the self-analysis proforma for 7 days. Validated extra-
oral anatomical landmarks were also measured and compared. 
The factors determining the wound healing include host defense mechanism, type of healing, time of 
procedure, types of flaps, extent of reflection of the mucoperiosteal flap, necessity for tooth sectioning, bone 
removal, and skills surgeon [16]. In this study, all the parameters contributing to wound healing were 
consistent in the patients except the closure technique. Secondary closure technique which employed cutting a 
5-6 mm wedge of mucosa distal to mandibular second molar followed by suturing of the flaps, allowed the 
escape of inflammatory exudate from the extraction site through the pseudo-socket created, thereby reducing 
pain and swelling. Hence, the current study results revealed that the secondary closure of the extraction site is 
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convenient for the patient due to less post-extraction pain, swelling, and improved mouth opening. These 
findings are consistent with the study conducted by Pasqualini et al. [3] and Rakprasitkul and Pairuchvej [6]. 
Results of the current study showed that group 2 had reduced pain and swelling when calculated from 
day 1 to day 7 as compared to group 1, which is in agreement with the studies done by Dubois et al. [17] and 
Holland and Hindle [18] who postulated that secondary closure reduced pain and swelling in the immediate 
postoperative period and also reduced the discomfort of the patient. 
In a comparison of the tragus-incisor distance between two groups, no statistically significant 
difference was found. The swelling was more prominent on the angle to incisor distance. The data received 
from VAS from the patients indicated that group 2 experienced less pain and swelling than group 1, thus 
favoring the secondary type of closure. On comparing the primary and secondary closures and assessing the 
primary and secondary healing, we found results stating that the complications like pain, swelling, and reduced 




After third molar extraction, the type of wound healing affects postoperative complications and 
predicts the level of discomfort that patients may experience in the postoperative recovery period. The 
secondary closure provides escape of inflammatory exudate from healing socket, thereby markedly reducing 
postoperative pain and swelling with better mouth opening than the primary healing. Thus, secondary closure 
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